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PREFACE

The U.S. Artay Medical Rzsearch and DeveloF.,rnt' "citimand (UJSANPRDC).
~ Wa,..ulnqton, D.C., initiated the Task "Flath Sterilization Usingj

Peracetic Acii", Work Unit No. 3A)6ZIM1iO6.08.0-., to thIL U.S. Amny
Medical Bioengineering Research and Developmenrt Laboratory (USAIN3RDL),

*Fort Detrick, Frederick, Maryland, 01. 1 - Nove7')er 1974. The task was
pr-eviously an In-Hou~e Laboratory Jndcpendent Re~nir--h Project at

. I USAMBRDL. On 1 July 1975, the tesk num"Ler wa% changed to 816.00.022.
USAMORDC termilnated the task 4 December 1975. Trhis final report is in
response to the work unit.
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INTRODUCTION

,Background. A need existed to develop a sterilizer for use in an operati.g
area whereby an accidentally contamliiattd instrument can be rapidl) re-
sterilized and returned to use In a Military Field Treatment Arci (i.s.,

Al Combat Support Hospital).

"Initially, the task started as an In-House Labor3tory Indepe'ont
Research Froject at the U.S. Army Medical*Bioengineering Resear.hn ard

f2 ' Development Laboratory (USAMBRDL) Fort Detrick, Frede• ck, Maryland,
on 29 November 1974. The U.S. Army Medical Research and Development
Command (USAMRV), Washington, D.C., established the Task "Flash
"Stet lizitlorn Using Peracetic Acid", Work Unit No. 3A16211OA81u.08.uVJ

4.-• at USAMBRDL, (Appendix A). USAMRDC terminated the task at USAMBRDL on
4 December 1975, (I.?endix B).

S.Objective. The objective was to develup a means and neces~ary iterilization
I equipment to provide for eff-cti~e, rapid flash st 'lization of surgical

instruments and devices usinn Perac tic Acid (CH3 CWJOH).

•NIPAr, Ap ah. The approach was to: (a) conduct a Literature Search to determine
,'Now p•y-sIcaTl 3.d chemical prcperties of PeraretIL Acid; (0) develop a tentative

technique for using the steriiization prupertics In tL.e antitipated environment;
(c) design and build a prototype sterilizer; and (d) test the equipment. The
Pe:acetic Acid Consultant was Dr. C. R. Phillips. The Project Offices/Nursing
Consuitsnit t-eiv LTC, MI. V4is ier d LTC 0.

STATUS

Properties of Peracetlc Acid. Peracetic Acid Is a colorless liquid at
roomntemperature. It is normally shipped 'n 40% :olution with the typical
composition In Table e.

TABLE I

C04POSITION % BY WEVUHT
"Peracetic Acid CH3 COOOH OX3

iHyJrogen Peroxide 12(P2 5.1%

Acetic Acid CH3 COOH 39.3%

Sulfuric Acid HýO4  1.0%

"Wate, (Free) 1..3%
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It has a pungent odor. the vapors beiiij flarmmale (tlaý,h point
40 C) and itre lachryniatory. Mlcrobiologic.0 tests show Peracetic
Acid to be a highly efficient bactericide and fungicide even at
concentrations of less than 1%. Peracetic Acid solutions 40% have
a pronounced corrosive effect on himan skin.

Additional chean'cal and physical properties are contained in the
references. A partihl list of compatible, noncompatible, and catalytic
materials are shown in Tables 2, 3, and 4.

As an additional guide. Dr. Philolips adviseo that macerial compatible
with Hypochioride would be compatible with Peracetic Acid. Mr. MacKellar
(Reference 19' indicated items that catalyzed H 2fn2 or had organic double
bond, would be attacked by Peracetic Acid,

conductd: Acid literature search~es of the following daca bVnks were

a . Defense Documentation Center (DDC), report bibll,.,graphy and
researh and development planning suumiary.

b. National Aeroiautics and Space Acministration (NASA). *

c. Nationral Thchnical Infor,,ation Scrvice (NTIl.).

d. Scien~ce Infoni~ation Exchange (SIE).

e. National Library of Medicine (MEDLARS).

ApplicAble references were reviewed and are listed tn the Biblibgraphy.

'V ~Pro-posed Design Approach. The design approach was to provide a sterilizer
I&~ Ir. the formv of a sterfle chamber in which peracetic acid is employed aste

sterilizing agent. The system ~iould be used as follows (Peerence 8):

a. A gloved individual insert the clean instrument requiring
sterilizing into. the chamber.

b. The instrument is scrubbed with peracetic acid by means of a
sponge, gauze pad. etc.

C. The rinstrumient is wiped dry by means of a sterile towel, e;ded
by a warm filtered air stream.

d. The instriminnt is removed, wrapped if necessary in the towel
used for wiping, available for limmediate use or temporary stiaraye.

6-j saw



"TArt-E 2

COMPAliBLE MATERIAL/PERACETIC ACID

Item Material Reference

Metals

1. AL 1060 or 5254 10

k 2. SS 816 or 347 (No Storage) 10

"3. SS 304 (No Storage) 6

4. AL 2S PLrity Min 6

"Plastics'

1. Polyethýylene 10

-. Polyprupylene 10

3. KEL-F 10

4. leflen 10

5. Polystyrene 10

6. Polyethylene Polytsobutyle.e 10

7. Saran 'U ,
* 8. GE Slilcone #12650 38

9. BUNA-N 6

10. Silicone Rubb.r Caulking (4% P) 6 Q;

Other Material

"1. Glass 10

2. Amber Glass 10

3. Kimax 10

4. Pyrex 10

5. Glazed Ceromic Tile 6

6. Acid-Res •.tant Paint 6

, 7. Wood (Q%) 16

8. Rubber Floor Tile 16

9. Paper 16

10. Cloth 16

11. Fiber Glass 20

"12. Leather 20

7
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TABLE 3

NONCOMPATIBLE MATERIAL/PERACETI( ACID

Item Material Reference

"Metals
1. AL (Not 1060 or 5254) 10
2. Iron, Black and Galvanized 37
3. Zinc 37
4. Mercury 37

Plastics

I. Various Vinyl Fornulatlons (40%) (May be used for gasket) 10
2. Koroseal (40% P) " " " " " 10
3. VinylIte (40Z P) " 10
4. lygon (40% P) " N 10
5. Natural Rubbers 10
6. Synthetic Rubbers 10
7. Some Sici~cus 10, 37
8. Plexi Glass (40% Peracetic Acid) 38

Other MattrLials
1. OrganlL Sulfur Comp.wunds 37

2. Organic Nitrogen Compoinds 37
3. Aromatic Nitrosu Compounds 37
4. Concrete 6
5. Mlortar 6

- -
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1. ir.n 3737

2. Cobalt 3
3.Copper 

33

4. manganese 3

Si. Lead 37 
.

6.mercury 3
7. Di "t 37

8.Dust

9. ýtiinless Steel 16

10. Cl~vanized iIron 
16

*' .... . ..... 38

12. charcoal

V.

%.j o-

TI..

%3,

TABLE 4 : '

C• AYTSP .R.•ETIC,• 9

I te, Maer al cfe~enc
"---- 37

1. Iron 3



The peracetic acid in•;•.dlately sterilizes both the instrunent and _N
the gloved hands of the oVerator. The device is availahla tcr i"u1diate
use, since the instrwnent will be essentially at roo,,w temperature and
there are no residues to eliminate.

The sterilizer is to be a table top model and its chamber ptivided
with a sloped observation winidow so that the operator has an unobstructed
view of the3 chamber contents at 01l times. The size of the unit is such
that It can be employed within tnh MUST operating room, where space is at
a premium. Access to the chamber it by means of a full-size opening, whereby
as soon as the door is opened there is generated a vert;.al laminar filtered
air curtmin so as to isolate the .haqber containing the peraceti. acid, from
the operating 'o•m.

The interior of the chamber contains a stainless steel tray filied lit

with a 2% solution of peracetir, acid. This concentration is judged to
provide adequate concentration of peracetic acid f'r a 24 hour operation.
The peracetic aci:1 concentretion sioauld not jo below 1% during this pe;'iod.
a concentratio,i adequate for sterilizatior.. It is planned that a unit-
dose package would be provided so that when contents are placed in a tray
and the tray filled with water, a 2% sclution will result. The preparation
of peracetic sterilizinc agent will be replaced each morning Frlor to Start
of surgery. The interior of the chamber will also be provided wvth a sponge,
a supply of sterile towels, and an air outlet providino a ctream.. of filt.•."d.
war... air a.s an ald to dr-ying. AH traces of ,iuild peracetic acid must be
removed from the instrumenwt prior to removal of instrunent from the ch5iber.

The electrical power requiremeitts for the unit are expected to be
very low and available from a standard electrical convenient outlet. Power,
will be required to operate an iir blower which wil push air through a
biological filter (capable of producing sterile air) through a perforated
manifold to produce the air curtain, through a vent which cati eith~er:

a. Be provided with a canister containing an absorbent material;

b. Or directly ducted outside of the operating room.

A secondary amoL'nt of filtered air will be warmed and supplied to the
chamber Intarior to expedite wiping 4nd drying of the sterile instrument.
The desioj will have to cvns;der:

a. Use of electrical devic;es in operating room. Either the blowcr
unit will h4ve W be locatcd outside of the operating roo.mt (which will also
minimize noise level of blower), above the five foot explosiva gas level, or
must moet Croup 1, Class C environmental reqktirmments, and;.

b. Minimum level of noise acceptable within an operating room.

10
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The method desci bed above is Favored over a process involving plactng
of instrument In o pe•.forated co=,taine.', and dipping it into peracetic acid, '.V
and drying of instrument while still In the container. This latter method
will r-.,juire larger trays, accessory perforated containers, larger chamber,
more air and power requirerrjnts. It will only be considered In the event

t that the proposed .ethod uoes not meet with the approval of the professional
medical evaluators.

Eqir~t The current design is a cabinet, Figure 1, constructed of 1/2"
flexlglass and assembled with screw . The cabinet is 30 inches high, 28
4nches wide and 18 inches deer. The front of the cabinet has two corrosion
resistAnt steel glove ports 0p a hinged top access door. The glove ports
are sealed usiig GORE-IE E(.)1', Joint sealant, 1/8" In diameter. ' -

The intended use if the glove, is to protect the operator from
pere•tic acid while sterilizing the tools.

The top access door is constructed from 1/2" plexiglass and hinged
at the top. Tire door opens out from the ctbinet. A counter weight Is
attached to the left side in order to reduce the opening effort. The
door can be opened with the hand or foot using the foot lever. The lever
is -ttache( t the counter weight by a rope going th'ough a series of
pulleys. The po~ition of the counter weight and rope attachment point
can b,, varied for test purposes. The door c~n be locked closed by a top
I ..t..h. The _oor is sealed by Frost-King Self Stick closed cell vinyl foam "
tape, 1/8 inzhes thicK, 1/4 Inchcs wIde. N•on-steriie touis are introduced I -,

into ar;d sterile tcos renvd from the sterilizer through the top accessdoor.

A second door celled a side acces,. door, is installed on the right
hand side of the cabinet. It is constructiJ from 1/2" plexiglass, can be

i ~opened or closed amnuaily and loc~ked in) the closed position. The tray

containir.9 peracetic aci' is placed into the cabinet through this door.
Placement of thL tray via the top dnor would increase the chance of spillage.
The s~de door, In addition, aids in cleaning and maintenance of the cabinet.

Inside the cabinet Is a false bottom of two removable aluminum trays.
This raises the bottom of tht cabinet to the same htight as the lower edge

I of the side access door. The purpose being to preent spillage of the
peracatic acid and aid in cleaning and maintenance.

Attached to the inside back of the cabinet is a long row of corrosion
resistant steel hooks. The hool asselmly Is attached to the cabinet wall
with screws. The hooks are tor placeuent of surgical tools when ir.ide Wi-

the cabinet.

-(1) Local distributor, W. L. Gore and Associatex, Inc., Box 513, .

Route No. 5, Elkton, Maryland 21921

11
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LTr M, Wi~1er of USAMRLIý reviewed SC6545.-6-CL-D28, partment of the
AriV~ M-dical Equijpment Set, Clearing Station (Matianii Stock Number
6545-00-4b7 6859) (Line item t'-mber M234-71) and SC b545-8-CL-D21 Mledical
Equipmient Set Bat-6,lhon Aid Station (National Stock No. (54r.flQ-457-6KM)
(Line 1t,ým Number M23218) for a representative H1st. of surgiceti tool2;The mate~rials were ordered (Tdb. e to determine ffiterials compaUeb'It
with peracetic acid, end 'or' ust: in functional test of thie flasr, ste-i11~er.

At t~1s polr.L in time, the task was terminated (Appendix 6) because
i ccnmmrci.l e.quipneiit became available, to per~orm desired function. The

cabin~et ýas not complete at \his sta.ge of uevelopmnwt. !it had beet, plan~
~'~..~to incorporate en ai,- Tiow systemT, F-Igure 29, to prevetit a-etic and peracecic

ac1id fume-- fron entering the operating theater. lir was to bt dravin intoI:the b~t~t4.U of the cabinet. through six each M--14 Canisters, MIL-C-10082.
and exhausted through six ea&- M-li CAinisteri, MiL-C-i0116, at the top rf
the cabinei;. The canisters wý.re to be screwei onto n~anifolds for easy
reol acemrent. The ,irarifolds %,,,re to be attached with screws to tihe plexllgias
and s-.aled to prevent leakage.

TI-a nyh.-pic far. %.mnu:1v ?vP lsr;c+.i in thenpumhlme

ofthe cabiviet. Bact-iriolioglcal and particulate matter wovld be r-F[VQd
t' -m thk; intake air by the M-14 carnistzr. 71-e acetic and peracetir. acid
fumes would be evmovod tronm the Fexhaust air bjy the !"i-11 canister. The
plenum chamber wis tc havs 4r- adlustable op ning to -.,contr.o) the air flow
-hrough tne 6~anaaer.

An CON-iiFF switeni w-,-u,% contro') the exbzust tan. Tiwo fans were. available
for test: (a) Mivffin F~ai ý4 Watts 105/125 V 6W0 AC 12373) and; (b) An Axile
Fan, R~IP, 120 11, AC 120 cfn7. At one point in time a BarneDey-Chaney activatedI ~charcual canist4.r, Air- Purifier. Serle3 L., 11del, CHA 8" x 2-5", 1 AMP, 1920 Cfrn
120 V, 60 Hi, wAt. consi~pred a,;d ordere& for th~e air purificatiotn systaem.
It was svggt_,ed tr,. Dr. Pnillips to use 5tandardi canisterz (i.e., M-11 and
M4-14) lin lieu of tt, ý,warnebv- Chancy equiprept.

A hct 4,! gui ws e..)nsdertA.' to dr-y the surgical tools, bujt further
V s>~a~uwas nepmel tc dett. 'inc the mnost. des'i.rablte type. It nkst be

f r-viattereci thrt~ at rt c Gtcen'ýrations, -eracetlc. acid fumes are
Uimira,.~be. Also- t tnit wo, inVntided to be used in at, or~arati-ig mom
1-i'. %,i ) air -un tc ý,et exv1osion proof criteria.

Tri -wolowir~q addition&', areai of investigation heve not be~en compseaed;

A. U1~. tyMt of trays to, hold the peracatic acid.

b. The opt~imum numter and types of gas cAnisters, since the ei~tire
flelo %vas noDt examined.

1~3



TABLE 5

SURGICAL INSTRUMENTS FOR FLASH STERILIZER

TASK NO. 816.08.053

DATE DATE UNIT
1lEM ORDERED RECEIVED QUANITY COSTS FSN ITEM

1 4 $ .60 6515-299-8356 CATH URET RNO TIP 16 FR

2 2 6.37 8737 HOLDER SUT NOL H M 71R

3 1 12.50 6515-312-4125 BUR CRAN HUDS 14 MM

4 1 12.30 4130 BUR CRAN HUDS 20 WV

5 1 34.80 5320 BRONCH JACK 8 MM x 40 CM

6 1 32.20 6515-320-3800 CLAMP PYLORUS PAYR 61

7 4 3.52 4600 FORCEPS TOWEL BACK 51

8 1 4.8w. 321-0680 CABLE ASS ELECT BOEHM

9 1 2.39 327-8400 ELEVAIOR PEPTO ! AYR

10 1 5.12 328- 0700 ELEVATOR PERIO 73-41N
11 1 1900 33-,130c F0RCEPS BONCUT CV 101

12 " 16,90 4600 MOfiWUk CUR HARTM 71

13 1 45.10 4800 Fý*NGER CUR STILLE

14 2 1-19 333-3600 Frik'EPS D8 S ST 51-21
15 2 10.50 334-1400 FORCEPS GAL DUC CV 77

16 4 4, 4300 FORCEPS HEM L, RWYH P61

17 4. 3.52 4900 FORCEPS P., CV HAL 51

18 4 4.28 560{G FORCMPS HMEN ST HAL 51

19 4 3.42 6800 FORCEPS HEM ST KEL 51

20 2 6.97 7WO r0RCEFr' HEM ROP;i 071
21 .2 1O.CO Z035-2800 FORCEPS TNT ST BAB 61

22 2 6.95 337-3900 FORCEPS PAD HLU ST 9 1

23 2 1.23 9900 FORCES' TIS STR 5 IN

24 1 6.1u 341-58O0 •OLDE'q NEED) HASS 10 7
25 1 2.20 342-23,0 IP0K DOJRA A"aN 8 IN

26 2 78 344-780C HANDLE SUnRG KNIFE NO

27 i 1.04 356-7WO PWS BULLET

28 8. 73 360-3490 RETRACT ft) 12 IN I-IN

29 1 1.15 3513 RETRACT AM 12 IN !-IN

14



Sii

TABLE 5 (Continued),

DATE DATE UNIT
L, ±TFM ORDLRED RECEIVED QUANITY COSTS FSN ITEM

13 $ 8.51 6515-360-3850 RETRACI ABD nBLE END

31 2 3.45i 4100 RETRACT ABD 10 2x21-2

32 2 3.32 74,0 RETRACT BRAIN 8 INC

33 2 4.96 9200 RETRACT GEN OPER SE 2

134 2 6.80 361-0350 RETRACT GEN OPER 4 PR

35 1 17.50 3950 REYRACT MAST TENSEN

36 2 3.12 8950 RETRACT TRACH 1 SHPPRG

, 37 2 6.32 8980 RETRACT TRACH 3 SHPPF.G

I 38 2 3.79 362-020C RETRACT VEIN CUSHIM

39 6.80 363-1100 SAW A4IPdT 8 IN BLADE

I4 2.94 8840 SCISS BAND ANG 7 1!4

41 2 2.47 364-0520 SCISS GEN SURG 5

"42 2 3.58 365-1820 SCISS GEN SURG ST 5-1

43 1 4.41 374-6900 ELEV PERIO MA7S 8 3/4
S44 1 .76 375-1100 STYLE1 CATH R•ll ST

I 45 1 3.05 384-5100 CANNULA BRON ESOPH 50C

46 1 8.46 518-5475 CANN TRAC MOD JACK S26

47 1 9.79 5478 CANN TRAC MCD JACK ?w

48 6 .23 660-0046 AIRWAY PLASTIC AG-ZH1

49 1 7.16 914-0244 CANNULA TRACHE NYL S2

50 1 15.60 926-9193 RETRAC MAST WEII BLP

51 2 1.40 6530-770-9220 BASIN EMESIS C-P STEL

52 6 .04 780-7000 MEDICINE GLASS 1 OZ

53 2 .32 7920-772-593- BRUSH SURG

"s4
I"
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c. Optimum air flow necessary to prevent escape of peracetic acid
fims.

d. Procedures for use of the equipwent.

A' e. Effectiveness of the sterilizing procedures as used with the
equipmient.

f. Compatabillty of surgical materials with peracetic acid.

Upon completion of fabrication. the unit was to be subjected to
* '.,. ODevelopment Test I and Operational Test 1, per AR 70-1.

(•,' I.1

Ii.t

4-

4.> 5-1

16
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SUMKWARY

When thE task was termiiitated taie Literature s;earch w&s nearly complete'4

and fabricati3Yn had started on t-.e DeveIO?,fleft Test I protutyPe. The

following areas of investigation re.'ained to be cor~pleted;

a. Selection of a hot air gun 
that will dry the equipmenlt and

be coi~atibl'e with the environmfenlt.

b. Surgical instrument materials co,9fpit~ability with Deracetic

acid.

c. Type of trays to L&.-id the peracetic acid.

an d. rTh optimum nuwber and typcs of gas canisters for air filtration

adpurifiLAtion since the entire 
field was not thnroughly examined.

actcei. Optimum air flow necessary 
to p.'event escape of perucetic and

9.Effectiveness of the sterilizif9roeusasud 
th)e

77 LZ
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2 9 Nov b/I4

SU%,JLCT: rcqo~est t.i Inittate -roject In The 'Xtlitawy u&lict.. V'te1 .91.
* I'rojrraw

L's AM "adic~al BIoonstlesetm
* Pes,.reb and boeulopmeent Lworatory

Fort Docrick
Frodezjck. SID 217GI1

1. Worerace lot Id, $GRD-S)X, 1.S July7 2974 to letter SGR[J-'.2,
19 June 1974, suhiftt P~queL to Inacu~io I'rjccts In the '4i3Jtary

2. It 'ias b~een determined that Vie In-House. Lobozator, Inderandent
SPro3.~t, f~~i Zt~jA jgV 'fJAJ2 Praratie Iqd, teroai-

rg t.* Fre rEefreftced cotrrmpowzince. shiould 1b. ntiiietdi in t'he Vili-
taqy 'Ji~ca: Mateiel -fvrsga., as part of the ftelc Ste.-1UAtlon

3. Your con trb~ting vark euit nube should be 3Al671.!CAEli*.CIR.r53.
:;art. up t'if ksate of the rield. Sterfl.zationrxroje-ct esaojld begin

at your c.-;rl1tst convenittwo. M~onitor at U.1a steadquart&as Is LTC

11*c. ~rectorate.

k fp a

12.4XTT R. PTflKS M.D.

IUCHARD F. ZA1',r 114.0,

Pa wronI "GA0Cok

~tpI~rI~~ CWmmlgl%. U$A'ARD



DEPARTMENT OF THE ARMY '

U.S ARMY MHKICAL RIE3LARCH AND OKVKILOPMENT COMMAND

WAsHINmrON. D.c. R0314

RmEIy T.O pJ
^rT?.ft! ON OF,

SGRU-SDT.I 4 December 1975

SUCJLCT: Request to Terminate Project in Military Medical Materiel Program

Cmoander
US Ar;,y fMledical Bioengineering Research
and Devel pmpnt Laboratory
ATTh: SGgD-UBE-G
Fort Detrick
Frederick, Maryland 21701

1. Reference conference on project priorities, 2 December 1975, with
US Army Medical Bioengineering Research and O)rvelopment Laboratnry V"j

(USAMBRDL) personnel determined that work unit number 3A16211OA816.08.022
should be terminated.

2. The state-of-the-art does riot dictate that the project, Flash
Steriiization Using Peracetic Acid.be continued at this tir-.-

3. Request a Final Report be prepared and distribution made in aLcodanrce
with established requirement. Further request the prototype fabricated be
kept at USAMBRDL for historical purposet.

FO R T;0:_ A CO'.L IDER: .-

-A-WALTER L' SWHEETI, M.C.
Colonel, KC
Dirvctor of Surgicil Research

, •'I

,elk".

- - - -~m-m

-.............



-~? IV.A

DIS'RIBUTION LIST

NO. I
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5 HQDA (SGRD-RP)
WASHINGTCN DC 20314

12 Deftnse Documentation Center (DDC)
ATTN: DDCIR
Cameron Statien
Alexandria VA 22314

1 Couwander
US Army Combat Developnients Command
Medical Service Agency, DAHC
Orooke Arwy Medical Center
For. Sam Houston TX 78234

2 USAMSRIDL Technical Library
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